





























RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Effect of Roadways on Occurrence of Cardiovascular Disease

Project Category: Environmental Concerns

Research Objectives and Outcomes: Research objectives include (1) selection of urban roadways in the State of
Michigan for study, (2) field measurement of particulate matter in various locations around selected Michigan
roadways, on people, in homes, and outside homes, thereby getting a better picture of exposure, (3) implication
for human health through literature review, and geographic assessment of people suffering from respiratory dis-
ease to assess whether there is an elevated connection to place of residence (say near highways) and health and
(4) recommendations for reducing human exposure to particulates.

Practical Importance: A few preliminary studies in the past couple years have shown that living near highways
or busy streets elevates (a near doubling in one study) your chance of dying from cardiovascular disease. The
likely culprit is chronic exposure to fine particulate matter. As industry falls under new regulations to reduce
their fine particle emissions, roadway sources will become even more influential.

Technical Importance: Demonstrating this linkage between roadways and cardiovascular disease will lead to
new technologies to mitigate adverse effects and therefore increase public health.

Required Length of Research Project: 36 months

Impact of Expected Outcomes and Implementation Timeline: The impact of the expected outcome can lead to
improved public health through reduced cardiovascular disease. The urgency is attested to by the fact that car-
diovascular disease is one of the leading causes of death in the US. The implementation timeline is for Objective
(1) to take 2 months, Objective (2) 2 years, Objective (3) 1 year Objective (4) 6 months.

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Erosion Control

Project Category: Environmental Concerns

Research Objectives and Outcomes: (1) test existing MDOT erosion techniques and new innovative approaches
in both the laboratory and field and (2) produce new MDOT guidelines on erosion control.

Practical Importance: Roadway drainage is crucial to the control of erosion that could cause roadway under-
mining and failure. Erosion can occur on highways and also in waterways spanned by bridges. Riverbank ero-
sion can cause the waterway to outflank a bridge opening thereby eroding through the roadway on either side of
the bridge.

Technical Importance: New methods of erosion protection are emerging. An evaluation of the current MDOT
erosion control guidelines are warranted with the consideration of new techniques. Both current and potential
new methods should be evaluated in a laboratory and filed study.

Required Length of Research Project: 36 months

Impact of Expected Outcomes and Implementation Timeline: The impact of expected outcomes would be to
save the Michigan taxpayers money by the more efficient control of erosion. The urgency is high, given the im-
portance of the transportation system to our economy and safety. The implementation timeline would be for Ob-
jective (1) to take 2 years and Objective (2) 1 year

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Wildlife Preservation

Project Category: Environmental Concerns

Research Objectives and Outcomes: (1) inventory wildlife ecosystem in roadway areas, (2) inventory wildlife
ecosystem in non-roadway areas, (3) evaluate effect of roadways on wildlife ecosystem health, (4) investigate
possibility of roadway alteration to improve wildlife ecosystem health.

Practical Importance: Roadways can affect wildlife behavior due to their blockage of animal transportation
routes, noise, and fatalities by being struck by traffic. Methods need to be sought that allow animals to have safe
passage while keeping the roadway functional for human traffic.

Technical Importance: The effect of roadways on animal migration and behavior is

Required Length of Research Project: 36 months

Impact of Expected Outcomes and Implementation Timeline: The impact of expected outcomes would be to
increase ecosystem and animal health. The urgency is high, given the negative image of transportation effects on
the environment. The implementation timeline would be for Objective (1) to take 1 year, Objective (2) 1 year,
Objective (3) 6 months, and (4) 2 years.

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Right Model with Right Data for Right Studies*

Project Category: Travel Demand Forecasting/Modeling

Research Objectives and Outcomes: Travel demand models have been applied to various transportation plan-
ning and design studies. Although there have been many efforts to improve travel demand models, researchers
point out the limitation of the conventional static modeling approach. Main deficiencies in the conventional ap-
proach are inaccuracy in travel time estimation and its heavy reliance on the inaccurate travel time. Recently
much attention is paid to mesoscopic and microscopic traffic simulation models as a way improving travel de-
mand models. While recent microscopic models provide great details of traffic and network performances, these
models suffer from the heavy computational burden and the lack of high fidelity time-dependent travel data.

This project investigates what modeling approach is the most appropriate, and what data are required for the
model. The decision depends on the scale of the study and the level of precision. Undoubtedly, micro modeling
approach will provide more accurate and detailed result than macro models. However, gains and losses have to be
understood in applying these models and the proper relationship between macro and micro models has be estab-
lished whether the micro models will be replacement or supplement of macro models.

Obijectives of this project are to establish the relationship between macro and micro models, and to provide a
guideline to select the appropriate model by the scale and scope of studies. Tasks in this study include 1) classifi-
cation of macro, meso, and microscopic models for travel demand analysis, 2) gains and losses by applied mod-
els, 3) scalability of micro simulation network, 4) relationship between macro, meso and micro models, and 5)
appropriateness of analysis tool by the scope of studies and the level of data precision.

Practical Importance: This project will provide understanding of traffic phenomenon in travel demand modeling
context in depth, and the relationship between model, data, and the scope of studies. Such understanding will lead
to proper choice of analysis model for various studies. As an immediate application, the guideline will help de-
termine analysis tools for traffic impact review studies by their scale and scope.

This project will also guide proper applications of microsimulation models in conjunction with conventional
travel demand model, which will improve performance and forecasting accuracy and also enables evaluating traf-
fic improvement projects with very detailed outputs that were not available in conventional static models.

Technical Importance: Successful completion of this project will lead for agencies to use appropriate model,
which will improve the quality and usefulness of analysis output. Various performance measures will be identi-
fied from different aspects by understanding the availability of performance measures in different modeling ap-
proaches.

Required Length of Research Project: 24 months

Impact of Expected Outcomes and Implementation Timeline: Upon completion of the project, agencies will
1) apply the guideline to their model structures, 2) identify appropriate analysis tool for their studies, 3) begin
developing database for microsimulation models, and 4) identify areas to be included in their microsimulation
network.

Prioritization: High

*The Subcommittee agreed these high priority Research Problem Statements should be grouped together within the
Travel Demand Forecasting/Modeling category and considered as linked efforts.
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Application of Travel Demand Model to Work Zone Coordination *

Project Category: Travel Demand Forecasting/Modeling

Research Objectives and Outcomes: Even though road construction and maintenance (C/M) projects aim to
improve transportation infrastructure and travel services, these road C/M projects become one of the main reasons
causing traffic congestion on existing road transportation systems as well as traffic accidents in work zone areas.
The number of work zones is increasing due to the aging infrastructure, and the increasing number of work zones
demands spatial temporal coordination of these work zones for efficient use of the existing transportation net-
work. Individually scheduled C/M projects may prevent drivers from using alternative routes due to another work
zone. Consecutive construction/maintenance activities within a corridor, mainly due to the lack of coordination,
become a source of public complaints. Spatially temporally concentrated work zones between some locations
may lead to a serious problem in economic activities by causing a severe congestion. Furthermore, drivers’ tired-
ness from a series of work zones in a corridor may lead to more traffic accidents.

In this project, the optimal scheduling problem is formulated as a minimization problem. The objective of the
problem is to minimize the total system cost for all analysis periods with a constraint guaranteeing the minimum
level of travel service between origins and destinations. The traffic pattern during each period can be analyzed by
applying general user equilibrium traffic assignment problem. By applying travel demand model to coordinating
C/M projects during a given period, this study aims to provide optimal coordination plan for multiple C/M pro-
jects.

Practical Importance: This project will extend applications of travel demand model to road construction sched-
uling. The optimally coordinated road C/M projects will reduce the road user costs by effectively using existing
roads, and reduce drivers’ complaints.

Technical Importance: The project will provide a tool to optimally coordinate road construction projects from
users’ point of view, considering both system level performances as well as user level performances.

Required Length of Research Project: 18 months

Impact of Expected Outcomes and Implementation Timeline: Upon completion of the project, agencies will
be able to use the model developed in this project in scheduling their road construction projects.

Prioritization: High

*The Subcommittee agreed these high priority Research Problem Statements should be grouped together within the
Travel Demand Forecasting/Modeling category and considered as linked efforts.
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Synthesis and collection of speed studies and travel time for application and improve-
ment of Travel Demand Forecasting Models.

Project Category: Travel Demand Forecasting Models

Research Objectives and Outcomes: Speed data are both network inputs and modeled outputs in travel demand
forecasting and, since most Michigan traffic models use the traditional four step traffic forecasting model based
on Newton’s laws of gravity, speed/flow relationships also have a significant bearing on trip distribution, mode
split and assignment. This topic has been a long concern in transportation models. Accurate speed estimation will
certainly increase the model accuracy. This project is also related to calibration of link performance functions
(LPF). In planning models the LPF should be calibrated, but in reality less attention has been paid to such efforts.
Success of this project depends on data collection method, and how to deal with speed (or LPF) on signalized
arterials where delays are governed by signal lights. However, most network inputs are typically estimates of free
flow speed based on posted speed limits and may not be reflective of actual travel conditions or patterns. Simi-
larly, speeds may be somewhat arbitrarily varied to improve model calibration, rather than to calibrate to real
world speeds. Yet speed outputs (normalized, using HPMS speed estimates) are a major input into emissions
models for air quality analysis, even though they may not match current “real world” travel flow characteristics.

For arterials, travel time may be more important than the speed limit. To address issues associated with
travel times may require a unique approach which is related to, but using different methodologies than speeds.
Part of this research will also be directed to developing and applying a compatible appropriate methodology (such
as floating car studies) for collecting travel time data which is consistent with data gathered from speed studies
and developing related default inputs.

This project will review literature on these topics, gather and synthesize existing speed studies and travel
time data (where available) and stratify data by facility type, area type and for various sizes of urban communi-
ties, small cities, rural areas and all TMA’s. It will identify gaps in existing speed and travel time data and de-
velop and implement a data collection plan to fill any gaps identified. It will then identify alternative approaches
to apply this newly synthesized speed/travel time data to improve Michigan’s travel forecasting models to better
match observed speeds and travel times. This applied research will improve model performance, thereby permit-
ting greater confidence in the forecasts used to size new transportation facilities and update speed/flow relation-
ships to improve model performance in emission modeling results. Emission models for certain pollutants are
extremely sensitive to speed and most area’s models are simply not getting developed based on real world speed
or travel time data. This may result in greatly under or over-estimating emissions, the need for pollution control
techniques and perceptions about public health impacts of these pollutants.

Practical Importance: A synthesis of speed and travel time data will improve travel model performance, VMT,
VHT and related model output, as well as knowledge of actual travel conditions, which may have important
safety and other implications besides modeling, such as reviewing speed limits for accuracy in relation to 85"
percentile speeds.

Technical Importance: Improving model speed data is critical to improving model performance and emission
estimates, which could be over or under-estimated based on today’s models. Improving model speed data and
travel times should provide added confidence that emission estimates are accurate for quantifying need for pollu-
tion controls and health benefits.

Required Length of Research Project: 18 months

Impact of Expected Outcomes and Implementation Timeline: Speed and travel time data could be used to
improve performance of Michigan models immediately after research being completed and work probably would
be fully implemented within five years as each model is re-calibrated on five year cycles.

Prioritization: High
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Benchmarking, sensitivity testing and backcasting to improve Michigan’s Travel De-
mand Forecasting Models.

Project Category: Travel Demand Forecasting/Modeling

Research Objectives and Outcomes: Travel demand models are used for a variety of planning and design appli-
cations, including identifying future deficiencies, testing alternative solutions, sizing of future roadway facilities,
analyzing transit demand and alternatives and various other applications.

Other application examples include regional impact assessment of major generators, detour studies, developing
inputs for emissions models for air quality conformity analysis, scenario planning and corridor or sub-regional
analysis.

While models are typically calibrated to current traffic volumes and to meet state and federal guidelines, little
work has been done to test the sensitivity of Michigan’s traffic models to variables in networks, demographic
inputs, or various other attributes. No efforts to compare earlier forecasts to actual events are typically performed
nor are techniques used (such as backcasting) to try to improve closeness of fits with between outcomes and in-
puts. Benchmarking various models against one another or to those developed using different methods or soft-
ware is also not typically getting performed.

This lack of sensitivity testing, backcasting and benchmarking raises uncertainty about the validity and compara-
bility of models and their results. Performing a variety of sensitivity tests, backcasting applications and bench-
marking tests is generally felt to provide ways to identify where model performance can be further validated and
improved.

Objectives would be to thoroughly conduct a series of sensitivity testing runs, backcasting applications and
benchmarking studies of various Michigan local area models in representative smaller urban areas, and all TMA’s
to identify parameters of model performance and mechanisms which can improve both products and outcomes of
individual models, but also the state of practice in Michigan models overall.

Practical Importance: Practical benefits will include a better understanding of the model performance and the
accuracy of forecasts in various applications. Improving model performance and forecasting accuracy may result
in better sizing of future facilities to meet demands and could result in substantial savings on future facility con-
struction costs if research shows models today either over-estimate demand (resulting in excess capacity be built
into new projects) or under-estimate demand (resulting in undersizing future facilities) which increases future
deficiencies and construction costs.

Technical Importance: Successful completion of this project will identify new measures of model effectiveness
(MOE’s) and areas where model performance and modeling practice can be most improved on a statewide basis.

Required Length of Research Project: 36 months

Impact of Expected Outcomes and Implementation Timeline: New measures of effectiveness for model per-
formance and better specifications to improve models and the state of the practice can begin being implemented
immediately upon completion and would be phased in fully over a five year period as each model is recalibrated.

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Impacts of alternative designs on transportation safety and operations and non-
motorized users.*

Project Category: Travel Demand Forecasting/Modeling

Research Objectives and Outcomes: There have recently been many innovative alternate designs introduced
into traffic engineering such as modern roundabouts, mini-traffic circles, narrowing down of lanes from four to
three, sometimes with bicycle lanes, new street design standards for context sensitive thoroughfares being devel-
oped by ITE and the Congress for New Urbanism, “skinny streets” using narrower lanes and road widths, speed
humps, chokepoints, speed tables, short medians, mid-block crossings, two lane slow points, median barriers,
various designs for diverters and similar examples of traffic calming. Altered local street designs (such as the
alley/lane/street/avenue/Main Street/boulevard/parkway hierarchy developed in the Healthy Neighborhood Street
Design Guidelines for the City of San Joaquin, California) or guidelines for local streets (ITE/City of Portland),
Traditional Neighborhood Developments (TND’s) and other communities (Wilmington, Delaware/Boulder, Colo-
rado) also should be evaluated which are being developed and applied around the United States and may be ap-
propriate to consider in Michigan. Most of these have been introduced to enhance safety through traffic calming.
While most of these designs seem to make sense, there is little information, especially in the Michigan context, as
to the extent that these designs enhance safety, ease of movement for pedestrians and bicyclists, or increase the
number of people walking and riding bicycles in a community and their related impacts on traffic operations and
safety. An objective well-structured evaluation is needed to examine and quantify the effects of alternative de-
signs on pedestrian and bicycle movement and safety and their impacts on traffic operations.

The objective of this study is to evaluate the effect of alternative designs, including examples listed above and
other design innovations on the safe movement of pedestrians and bicycles and on traffic operations and safety.
The suggested methodology is a two phased approach. The first phase being a literature review/state-of- the prac-
tice review, then before and after studies that control for possible changes in other factors such as demographics
and population size. Outcomes of the study would quantify changes in safety with respect to crash and injury
frequencies and rates, changes in the ease of movement/delays, changes in the volumes of pedestrians and bicy-
clists and the impacts on traffic flow and safety. The effects on pedestrians and bicyclists should be differentiated
by age. The effects on vehicular traffic, e.g., volumes, speeds, crashes would also be quantified with a view to
identifying potential future guidelines for applying these designs (if appropriate), and/or constraints or impacts for
these types of applications, including factors which could be used in a time of return analysis.

Practical Importance: Results of this evaluation study would help communities make informed decisions about
investments in alternative designs.

Technical Importance: Quantify the effects of alternative designs on traffic operations and safety.

Required Length of Research Project: 12 months (if archival data is used)

Impact of Expected Outcomes and Implementation Timeline: Evaluation results would be used immediately
by communities making decisions about alternative designs

Prioritization: High (A joint meeting of members of the MTRB Planning, Land Use and Environmental Im-
pacts, Traffic Safety and Operations and Non-Motorized Committees, along with representatives of the GTSAC
Non-Motorized Action Team and representatives for Safe Routes to Schools programs and the user community,
concurred that this effort was their highest research priority of mutual concern among those participating.)

* Note: Similar problem statements and needs are also in reports from both the Non-Motorized and Traffic Safety
and Operations Committees.
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Evaluating Transportation/Land Use Scenario Analysis Tools for Use in Various Geo-
graphic Settings

Project Category: Scenario Planning

Research Objectives and Outcomes: This research project will provide planning entities with insight on the
practical application of scenario planning tools in various geographic settings, e.g. multi-county regional, county,
subcounty, and local community.

Practical Importance: Numerous scenario planning tools are available and range widely in their technology,
purpose, function, and needs. Scenario planning can be an effective tool in making decisions on infrastructure
development and maintenance, community service amenities, conservation of vital environmental resources, and
overall quality of life issues.

The Michigan Transportation Summit Transportation/Land Use Action Team recommended that the 14 planning
regions be required to develop regional multi-modal transportation plans and that such plans be done through
transportation/land use scenario planning. While this is certainly a good planning practice, it is a lofty assignment
for the state’s regional planning regions, many of which do not have the resources to carry out such work. The
cost of sophisticated scenario planning tools (models and data requirements) may be prohibitively expensive to
many of the regions.

Technical Importance: This project would provide direction on the use of scenario planning in various geo-
graphic settings based on purposes, size of area, and budgets.

Required Length of Research Project: six months

Impact of Expected Outcomes and Implementation Timeline: Through a literature search, the project would
suggest which suite of scenario planning analysis tools are best suited for the purposes and budgets of various
geographic areas. This outcome should be communicated through the preparation of a paper with descriptions of
tools available and case examples on their use. A conference or workshop could be convened to present findings.

Prioritization: High
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Development of a Michigan Trip Generation Manual

Project Category: transportation planning, development impacts

Research Objectives and Outcomes: The ITE develops and publishes the "industry standard” for developing
trip generation estimates for various land uses and new developments. These estimates are critical in assessing
the impacts that various proposed developments are expected to have on the local transportation infrastructure.
ITE’s rates and equations are often based on relatively few data, rely on overly simplistic univariate relationships,
and may be biased for certain regions of the country. Thus, there are questions regarding the applicability of the
ITE-based estimates in specific situations. In addition, there is no mechanism for gathering and synthesizing trip
generation studies performed in Michigan for some land uses with specific characteristics (e.g., Meijer’s) or
where national rates are neither available or reliable (e.g., Michigan casinos). Research is needed to validate ITE-
based trip generation estimates for selected land uses, synthesize studies performed in Michigan and, if ITE-based
estimates are found wanting, develop new models specific to Michigan.

This research should be done in two phases. The first phase has the following objectives: 1) establishing the ex-
tent to which there have been trip generation studies done in Michigan, 2) synthesizing those studies, 3) compar-
ing Michigan results with those provided in ITE’s standard references, 4) identifying land uses where additional
work is needed, and 5) establishing a procedure for maintaining a common resource/reference, the Michigan Trip
Generation Manual, that can be used by local jurisdictions and consultants. The second phase is based on the
results of the first and is done only if additional work is indicated. Assuming that it is, the second includes 6)
undertaking the field studies necessary to establish rates for those uses identified in the first phase and 7) updating
the Manual. Wide dissemination of results of both phases of the project to local jurisdictions and consultants in
Michigan is imperative.

Practical Importance: The benefits of this study include the establishment of a common reference for assessing
traffic-related development impacts in Michigan. As a result, there should be fewer disputes regarding the traffic
impacts of new development.

Technical Importance: The common reference should result in more reliable models and dependable assess-
ment of development impacts.

Required Length of Research Project: Phase 1—12-18 months; Phase 2—18-24 months

Impact of Expected Outcomes and Implementation Timeline: Fewer disputes regarding development im-
pacts; implementation should be immediate after completion of the project.

Prioritization:

Note: A partnership with the Michigan Section and/or student chapters of the Institute of Transportation Engineers
should be explored to facilitate data collection and summation for the Michigan manual and to assure coordination
of submittal of Michigan data with the national ITE Trip Generation Manual. This might be facilitated by a licens-
ing arrangement between ITE headquarters and the Michigan Section of ITE for ITE’s trip generation software.
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Development Impact Review Process and Procedure

Project Category: transportation planning, development impacts

Research Objectives and Outcomes: There is a need for a general procedure and guidelines for development
impact reviews that is accepted by developers, consultants, and various jurisdictional levels. Currently, it is the
view of many local jurisdictions that developers and their consultants will try to get their proposals approved with
the minimum amount of information about the comprehensive impacts of the proposed development. Conversely,
consultants and developers feel that local jurisdictions are overzealous in the need for information regarding their
developments, making the development review process overly complex and time-consuming. While the assess-
ment of development impacts on the transportation system is perhaps most mature, there is need for integration of
information on transportation and other infrastructure, health, and economic impacts, among others so that juris-
dictions can make development-related decisions in a timely fashion and on the best information possible. In this
context, there is the clear need for an objectively-developed procedure and guidelines for assessing the impacts of
proposed developments. One model for at least part of this work is Evaluating Traffic Impact Studies: A Rec-
ommended Practice for Michigan Communities. However, this document is limited to only traffic impacts.
Other, more current, Michigan-based work is addressed to developing a health-impact assessment procedure
(Foster and Enslin). These fragmented efforts and others need to be brought together in a procedure/process that
is fair to developers and sensitive to the needs of the jurisdictions in which development is proposed. It is also
important to evaluate how the development review process affects the progress of development. A differentiation
needs to be made between actual and perceived costs of “delays” due to the review process. Having a clear proc-
ess in place should provide good information in place so that developers can plan their investment strategies
rather than having them “delayed” for review.

Obijectives for this project include: 1) a review and synthesis of work done within Michigan and nationally in
terms of developing development review processes that are either specific to particular impacts (e.g., transporta-
tion) or more comprehensive; 2) an assessment (done concurrently) of how well various procedures work and
how they impact the time frame for the development process; 3) determination of thresholds for how extensive a
review needs to be undertaken (i.e., recognition of the fact that an appropriate review for a 50-unit residential
development is different from the review for a regional shopping mall); and 4) the development of a comprehen-
sive model process. A follow-on project could include 1) the development of computer-aided processes that sup-
port the model process and 2) model ordinances for development review. The review and synthesis would in-
volve not only a traditional literature review but also survey-based and/or focus group work with Michigan-based
developers and jurisdictions at various levels.

Practical Importance: The existence of a “model procedure” for development review would be of significant
benefit to local jurisdictions, especially to those without large professional staff. Similarly, having a known “set
of rules” would help developers plan their development investments.

Technical Importance: The development of a comprehensive and unified development review process would
have local, statewide, and potentially national impact.

Required Length of Research Project: 24 months

Impact of Expected Outcomes and Implementation Timeline: While the impacts of the project would be sub-
stantial, adoption of model processes and/or ordinances would take some time.
Prioritization: High

Note: This research supports recommendations from the Michigan Transportation Summit Land Use Action team
which has transmitted a draft RFP for MDOT’s consideration.
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Transportation Investment and Sprawl in Michigan

Project Category: transportation planning, development impacts

Research Objectives and Outcomes: It is widely assumed that investment in the transportation system is related
to sprawl in the proverbial manner of the chicken and the egg. Transportation investment can be used proactively
to guide development to selected areas or in reaction to problems caused by development. What is not known for
Michigan is the extent to which transportation investment in system expansion (e.g., new roads, substantially
widening existing roads) results in sprawl, generally assumed (although questioned by some) to be a negative
outcome.

While there are numerous projects that could defined within this general statement, a basic “first step” has the
following objectives: 1) a comprehensive literature review must be done that focuses on the impacts of transpor-
tation investment on development and sprawl (as opposed to the effect on travel behavior); 2) reliable quantitative
definitions of sprawl must be developed (e.g., population density); 3) the nature and extent to which transporta-
tion investments can be documented must be determined; and 4) the relationship between these two sets of vari-
ables (development/sprawl, transportation investment) must then be developed. This research needs to build upon
the recent report, Michigan’s Land, Michigan’s Future by Michigan Land Use Leadership Council and other
work done elsewhere (e.g., Hartgen in North Carolina, Duecker/Sanchez in Oregon). A second phase (or project)
would include using the developed relationship to determine if and how specific asset and/or fund management
strategies can be developed and used as effective tools in controlling sprawl and encouraging development in
targeted areas. Also as a part of the second phase, the relationship between base year asset/fund investment in an
area leads to the need for future investment in the same area. For example, does a proactive investment in an area
targeted for development today lead to a required reactive investment in the future?

Practical Importance: Development of a reliable relationship between transportation investment and develop-
ment/sprawl will lead to better understanding of the impact of different asset/fund investment strategies and
would have local and state policy implications.

Technical Importance: Better understanding of transportation investment/development relationship would have
national importance.

Required Length of Research Project: 24 months for first phase; 12 months for second

Impact of Expected Outcomes and Implementation Timeline: The expected outcomes are important with
potentially very large policy change implications. Implementation of resultant policies could only be measured
over the long term and would likely be controversial.

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Planning, Land Use & Environmental Impacts

Research Problem Title: Integrating Environmental Mitigation in the Planning Process

Project Category: Environmental Concerns

Research Objectives and Outcomes: Objectives include (1) conduct review of current planning process, (2) if
not included, develop Life-Cycle Cost Analysis of MDOT projects, (3) add external costs to environment in life-
cycle assessment, and (4) develop guidelines for integrating environmental mitigation in the planning process.

Practical Importance: Many projects are planned based on initial construction costs, perhaps even over the life
cycle of the project. This project adds external costs to the environment as well and thus protects the environment
as well as providing for safe transportation infrastructure. This is in line with Safe, Accountable, Flexible, Effi-
cient Transportation Equity Act: A Legacy for Users (SAFETEA-LU).

Technical Importance: There have been no studies thus far looking at the external environmental costs to trans-
portation projects, either in Michigan or the US.

Required Length of Research Project: 36 months

Impact of Expected Outcomes and Implementation Timeline: The impact of the expected outcomes would be
improved human health and the associated reduction of health care costs while maintaining our current high level
of transportation safety and reliability. The urgency is high given the high cancer rates in the US. The implemen-
tation timeline for Objective (1) to take 6 months, Objective (2) 1 year, Objective (3) 1 year, and Objective (4) 6
months.

Prioritization: High
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Appendix M
Border Issues and Homeland Security Committee: Detailed Problem
Statements

RESEARCH PROJECT DESCRIPTION
Border Issues and Homeland Security

Research Problem Title: Potential Impacts of the Western Hemisphere Travel Initiative on Border/Traffic Man-
agement at Canada/U.S. Land Crossings

Project Category: Border crossing efficiency / Homeland Security

Research Objectives and Outcomes: An estimated 300,000 persons cross land border check points between Can-
ada and the United States every day. Trade between the two countries further accounts for a $2-billion per day
commerce. Following the events of 9/11, the United States has been seeking ways to enhance border security. One
of the measures that have recently been adopted is to require all travelers entering the United States to show a pass-
port or other documents demonstrating citizenship. This measure, part of the Western Hemisphere Travel Initiative,
will require all travelers entering the United States by air and sea from Canada and Mexico to show a passport by
December 2006. Land border crossings will require identification documents by January 1, 2008. The same re-
quirements would apply to travelers entering Canada.

One of the main fears regarding the Western Hemisphere Travel Initiative is that it may become a significant inhibi-
tor to the free flow of travel across the land borders between Canada and the United States. This problem stems not
only from the potential for additional delays at the border, but also from the fact that it could affect spur-of-the-
moment decisions to cross the border. While the form of identification that would be required is still being debated,
it is unlikely that the standard driver’s license in use today will be allowed. Many travelers who currently fre-
quently cross the border for leisure or business purposes may then decide not to cross anymore due a lack of proper
identification.

Currently, frequent border crossers have the option of participating in the NEXUS pre-clearance program to obtain
quick and easy access to either the United States or Canada. The United States has already said that NEXUS identi-
fication documents will be an acceptable alternative document to the passport. ldentification cards from the FAST
program, which offers pre-authorized importers, carriers and drivers expedited clearance process for eligible goods
will also be accepted. However, for persons not participating in the NEXUS or FAST programs, the cost, and has-
sles, of obtaining a passport or other appropriate form of identification may still negatively impact travel decisions.
The objective of this research would be to assess the potential impacts of the identification requirements imposed by
the Western Hemisphere Travel Initiative on travel demand across the Canada-U.S. border. The research may look
at the following issues:

o Expected increased in border crossing times due to the need to check identification of all travelers.

o Expected cost for travelers without proper identification to obtain the appropriate documents.

¢ Impacts of new identification document requirements on leisure and business travel by individuals.

e Indirect impacts of new identification document requirements for casual travelers on truck shipments in the

possibility that it may generate traffic backups affecting truck movements.
¢ Availability of new technologies to expedite identification verification at border crossings.

As there are currently various evaluations being conducted on this matter by the Department of Homeland Security,
research efforts will need to be coordinated with this agency to avoid duplication. Research efforts may also need
to be coordinated with efforts undertaken by other working groups on border issues, both in Michigan and at the
national level.

Practical Importance: The practical importance of this project is associated to the fact that the new requirements
for identification at border crossings will apply to every person attempting to enter the United States by land from
Canada. These requirements may not only generate more delays at the border crossings but may reduce last-minute
trip decisions by individuals not having the proper identification or who cannot afford the costs of obtaining the
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proper document. As an example, a family of five who does not have passports may then be required to spend
about $100 per person, or $500 total, just for a trip across the border. By requiring identification checks from all
travelers, the WHTI may further causes serious backups in auto travel at peak times.

Technical Importance: The research is expected to help assess the potential impacts of the new border initiative on
identification documents. In particular, it may help assess what form of travel documents may be best allowed to
fulfill the security aspects of the initiative without negatively impacting demand for border crossings. Research
results may also complement the various evaluations currently being conducted by the Department of Homeland
Security on this matter.

Required Length of Research Project: 12 months

Impact of Expected Outcomes and Implementation Timeline: Depending on the outcomes of the research, new
form of identification or new technologies could be implemented in a short to medium term. Information would
also be made available to justify or push for modifications to elements of the Western Hemisphere Travel Initiative.

Potential Funding Sources: U.S. State Department, Department of Homeland Security, U.S. Embassy in Canada,
Department of Foreign Affairs of Canada (depending on terms of reference), tourism interests in both the United
States and Canada.

Prioritization: This project is given a High priority level given the current implementation schedule of the Western
Hemisphere Travel Initiative, which calls for all travelers to show proper identification by January 1, 2008.
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RESEARCH PROJECT DESCRIPTION
Border Issues and Homeland Security

Research Problem Title: Ownership, Tenure and Governance of the Proposed Detroit-Windsor River Crossing

Project Category: Border Crossing Efficiency

Research Objectives and Outcomes: The United States and Canada share the largest trading relationship in the
world. This relationship currently accounts for approximately $150 billion of annual surface trade between
Southwestern Ontario and Southeastern Michigan, a figure expected to reach $250 billion by the year 2030. The
Central Business Districts (CBDs) of the cities of Detroit and Windsor are currently connected by a bridge and a
tunnel, both built during the late 1920s. The Ambassador Bridge is a privately owned and operated four-lane
suspension bridge, while the Detroit-Windsor Tunnel is a two-lane facility jointly owned by the two cities and
operated by a private corporation. These two facilities currently provide a vital trade-corridor between the US
and Canada in the Midwest. Other crossings in the regional vicinity are the Blue Water Bridge between Sarnia,
Ontario and Port Huron, Michigan (owned by the state of Michigan), as well as rail tunnels and ferries across the
St. Clair and Detroit Rivers, that are mostly privately owned. The vehicular crossings between Southwest Ontario
and Southeast Michigan are the busiest of all Canada-US border crossings, and the Ambassador Bridge ranks the
highest in commercial vehicles among all US border crossings.

During the last few years, a number of studies have been undertaken by the Michigan Department of Transporta-
tion and the Ontario Ministry of Transportation to investigate the need, location and type of a proposed third river
crossing connecting the cities of Detroit and Windsor. These studies appear to indicate a need of a river crossing,
while the exact location and type (tunnel, bridge, etc) of such a crossing are yet to be determined. An environ-
mental impact study currently underway is expected to address the issues of location and type. To the best of
knowledge, no decision has been made on the ownership, tenure and governance of the proposed crossing.

The proposed study is built upon the premise that a new crossing (costing between $400 and $500 million) will be
built in the near future. The central question to address is “Should the new crossing be owned and operated by a
public agency (such as MDOT for example), so that the taxpayers can benefit from the revenues likely to be col-
lected over the life of the project? Or, should the ownership and operating rights be left to the private enterprise,
thereby protecting the public at large from the risks associated with this investment?”” A third alternative could
be joint public-private ownership, with clearly defined rights and responsibilities. It appears that there is a strong
interest on the part of the private enterprise on either side of the border to own and operate such a new crossing, if
proposed. An investigation of the fiscal, institutional and the legal issues associated with ownership, tenure
and governance of the new crossing (public vs. private vs. joint) is the question to be addressed in this proposed
study.

Practical Importance: The proposed research, along with a number of other studies (either completed or cur-
rently underway), will provide the basis for the construction and ownership of a much-needed river crossing con-
necting the U.S.A. and Canada to serve the growing freight traffic demand between the two countries in the
Southeastern Michigan area.

Technical Importance: The proposed study will explore the application of the concept of investments under un-
certainty as a means of decision making for a major infrastructure program.

Required Length of Research Project: 24 months

Potential Funding Sources: Michigan Department of Transportation, Ontario Ministry of Transportation.

Prioritization: Medium
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Appendix N
Aviation, Maritime, Rail and Freight Committee:
Detailed Problem Statements

RESEARCH PROJECT DESCRIPTION
Aviation Education / Maintenance Engineering

Research Problem Title: Gap between technology and technology education

Project Category: Technology Education

Research Objectives and Outcomes:

Expanded Problem Description: Manufacturing industries continue to be the leading edge of technology with
rapid development of increasingly sophisticated and complex products in many domains. As a consequence,
technology has increased at a much greater rate than our ability to support it. A serious gap now exists between
technology and the support of it and technology education. Customers demand that any manufactured product
needs to be designed to include high reliability, maintainability and cost effectiveness. A survey of key aviation
industry representatives indicated strong support for development of academic programs in Maintenance Engi-
neering and Technology. In fact, relevant technology education is an important factor for any industry, not just
aviation.

Research Objectives: Develop this innovative, yet long overdue, educational program.

Research Outcomes: (i) established networks between government, industry and academia; (ii) offering an opti-
mum technology degree curriculum in transporation; (iii) customized technical courses for the high-tech transpor-
tation industry; (iv) enlisted student population; (v) formulation of upward articulation agreements with industry
for internships, joint research projects, shared expertise.

Practical Importance: By fostering specialized connections between the state government transportation or-
ganizations, industry, and academia the transportation industry will benefit from having a qualified workforce.
Students benefit from quality education, solid career paths, valuable internships, and research opportunities. Fac-
ulty gain subject matter expertise, and create research opportunities.

Additionally, women and minorities make up a very low percentage of the population in technical fields, and un-
derrepresented individuals need to be considered in the development of any new program. The United States is
producing a small fraction of the technically educated global workforce. Participation of women, who make up
50% of the workforce in the United States, is a necessity.

Having a strong foundation in automotive design and manufacturing technology places Michigan in the unique
position to build on and apply existing expertise toward all other modes of transportation. Materials, manufactur-
ing techniques, smart systems and diagnostics are a few of the technologies that can be evaluated for incorpora-
tion into multi-modal transportation systems.

Technical Importance: Currently, university degrees are conferred in engineering disciplines such as aeronauti-
cal, mechanical and industrial engineering. These disciplines rarely focus on product support and life-cycle ser-
vicing. Maintenance technicians, such as Aviation Maintenance Technicians, are typically trained in community
colleges or through practical experience. The requirements for aviation technician programs are governed by
federal regulations and have changed little in 40 years. No collegiate degree programs address the expertise re-
quired to monitor, evaluate and remediate high tech products during their service life. Thus, associate degree
graduates of the technical schools have a very steep learning curve upon entering the workforce which is caused,
in part, by the gap existing in technology education. Therefore, necessary skills are acquired through company
sponsored training programs and on-the-job (OJT) training. Therefore, there is a need for maintenance engineer-
ing technology education. This educational program has intellectual merit and can yield significant benefits to
industry as well as provide a logical progression for students from undergraduate Science, Technology, Engineer-
ing and Math (STEM) education to highly valued career paths.
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Required Length of Research Project: 36 months
Impact of expected Outcomes and Implementation Timeline: Achieving the highest quality transportation
services with the goal of economic benefit and improved quality of life is possible with an increased focus on

training and education, diversity and job opportunities.

Prioritization:
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RESEARCH PROJECT DESCRIPTION
Aviation Safety/Aircraft Surveillance

Research Problem Title: Establishing Automatic Dependent Surveillance-Broadcast (ADS-B) in the State of
Michigan

Project Category: Aviation Safety:
Enhanced aircraft traffic surveillance
In-cockpit weather availability
In-cockpit Aircraft Traffic Reporting

Research Objectives and Outcomes:

Automatic Dependent Surveillance-Broadcast (ADS-B) is a new technology that is redefining aviation communi-
cation, navigation, and aircraft surveillance. ADS-B is a viable and low-cost replacement for conventional radar
that allows pilots and air traffic controllers to monitor aircraft traffic, in real time, with increased precision, both
in the air and on the ground. The system uses satellite-based, global positioning system information to determine
precisely an aircraft’s location. This information, in turn, is continuously transmitted through a digital datalink
between ground stations, satellites, and other aircraft. Because of its robust nature, ADS-B’s usefulness can be
extended to include law enforcement, emergency medical services, and homeland security and defense.

In the late 1990s, the Federal Aviation Administration (FAA) established the Safe Flight 21 program as a joint
government/industry initiative to validate the capabilities of the ADS-B system in a real-world environment. Sub-
sequently, the ADS-B system was pilot tested in Alaska under the “Capstone Program.” Because of the system’s
accuracy, and clear benefits over existing radar systems, Capstone found that ADS-B enhanced safety, and in-
creased the efficiency and capacity of the airspace system.

In the first phase of this project, | propose to research the value of establishing ADS-B technology in the State of
Michigan. My study will explore the safety and efficiency of air operations, as well as the associated economic
benefits for air carriers and general aviation, and the communities they serve. Working in conjunction with the
Safe Flight 21 and ADS-B programs in Washington D.C., installation of ground based transmitters, air traffic
control units, and aircraft avionics will begin upon completion of the initial study.

Practical Importance:

The primary benefits of ADS-B technology are increased safety, and increased efficiency and capacity of the Na-
tional Airspace System (NAS). In addition to the surveillance aspect of the ADS-B system, the “bundle” also in-
corporates Traffic Information Service-Broadcast (T1S-B) and Flight Information Services-Broadcast (FIS-B).
Traffic Information Service-Broadcast provides pilots with real-time awareness of other aircraft in their vicinity.
This information is broadcast from a ground facility to the aircraft, from a satellite to the aircraft, or from aircraft
to aircraft; and is depicted on a cockpit display. Using TIS-B information, pilots are better equipped to identify
visually aircraft that may be a potential hazard.

An additional safety feature of TIS-B is to reduce the frequency of runway incursions, particularly at Michigan’s
larger airports. Traffic Information Service-Broadcast technology works equally as well on the ground as it does
in the air. It provides improved navigation on taxiways and enhances management of surface traffic. The reduc-
tion of runway incursions has been first on the National Transportation Safety Board’s “most wanted” aviation
safety improvement list since the list’s inception in 1990.

Flight Information Services-Broadcast provides near-real-time graphical weather and other information, including
graphical terrain depictions, to the cockpit display. Pilots will use this information to avoid hazardous weather
situations, to maintain situational awareness, and to make critical decisions regarding the safety of flight while en
route.

Michigan’s unique geography and relatively sparse population in its northern sections, make it an ideal region for
implementation of ADS-B. In the northern portions of the state, radar coverage is sporadic for aircraft flying at
lower altitudes, and airplanes on the ground often have to communicate with Air Traffic Control by relaying mes-
sages through airborne aircraft. ADS-B technology will eliminate these deficiencies and will expedite all-weather
instrument approaches into Michigan’s northern population centers. In addition, the technology will provide en-
hanced safety for aircraft flying over the Great Lakes.
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On an economic basis, installation of an ADS-B ground based transmitter is about 10 percent the cost of a tradi-
tional radar site; and ADS-B is more capable and precise than radar. In addition, ADS-B technology is a logical
extension to the Michigan Department of Transportation’s All-Weather Airport Access Plan. By extending air-
craft surveillance to the ground, all-weather access to Michigan’s airports will be significantly enhanced; thereby
providing air commerce to communities who are not currently served. Such a service will provide economic
benefits to smaller communities throughout the State.

Technical Importance:

On the national level, ADS-B technology is vital for homeland security and national defense. Aircraft transpond-
ers, which are currently used for air traffic control and surveillance, require the pilot to enter a discrete four-digit
code for air traffic identification. A transponder can be turned off, as was made horrifyingly clear on September
11, 2001. The ADS-B system is always on, requires no operator intervention, and continuously broadcasts sur-
veillance data to air traffic controllers and other aircraft, in the air and on the ground.

Required Length of Research Project: 2 to 3 years

Impact of Expected Outcomes and Implementation Timeline: The calibrated joint design models will be in-
cluded in the new design guide.

Prioritization:
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